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Sage Grouse (Centrocercus urophasianus) are the largest North American grouse, both in body dimensions and weight. Their weight differs between sexes and varies strikingly among regions and seasons (Table 1) . Weight has been used as a criterion for sex determination (June 1967). However, there is little systematic information on seasonal weight change. Before weight can be assessed as a physiological index, a taxonomic criterion, or a factor in behavioral development the seasonal pattern of weight change must be documented. 
METHODS

Body weights of 320
RESULTS
Weights were grouped by age and sex class (adult and yearling males and females) and by season (Jan.-Mar., Apr.-May, June-Sept.). Annual variation was compared by t-test. No significant differences (P > 0.05) were detected in average weight among years during 1973-76 for any of the groups. Significant differences (P < 0.05) among years were detected for some groups during 1965-69 but reasons for the differences are unknown. The date when courtship began varied greatly among years (Mar. 15-Apr. 20) and may have affected annual variation. Data from all years were pooled to facilitate analysis. Weight relationships between groups were identical for both the pooled data and the 1973-76 data (when there was no significant variation and larger sample size); thus pooling of all years was considered justified.
Average weights of each age and sex class differed significantly (P < 0.01) from other classes during each seasonal period (Table 2) . Average weights between seasons differed significantly (P < 0.05) for each age and sex class (Table 2) . Average weights of adult and yearling male and female Sage Grouse were greatest during the breeding season. Lowest weights were recorded in summer, while late winter weights were relatively high. Weight gains from January to March accounted for nearly 55% of the October to March gain. Small samples limit analysis of progressive weight change in fall and winter.
Maximum weight in males was attained by both age classes during the first 2 weeks of April and mean weight of adults was 15.1% (428.2 g) greater than that of yearlings (Fig. 1) . Differences between age classes were greater in both the preceding winter and subsequent summer. Male Sage Grouse do not reach maximum body weight until at least 22 months of age. All males lost weight through the strutting season ( Fig. 1) but weight loss was greater in adult males than in yearlings (153.5 vs. 64.1 g). Losses from early-April to late-April and from late-April to late-May were highly significant (P < 0.01) in adult males but not in yearlings (P > 0.05).
Maximum weight of females occurred in spring but 4-6 weeks later than in males (Fig. 1) . Increases in weight from winter to spring were similar for both adult (161 g) and yearling (155 g) females, with yearlings increasing later in the breeding season than adults. the strutting season, average weights of males declined steadily during this period (Fig. 1) . Both of these studies were based on small samples ( The combination of weight loss during breeding season and atrophy of specialized courtship tissues in June is partly responsible for the summer weights being the lowest of any season. We do not know when in the summer male Sage Grouse begin to gain weight.
DISCUSSION
Weight changes in both age classes of females were similar in the breeding season (Fig. 1) . In contrast to males, yearling females do not commonly delay reproduction, although not all ovulate. Females continue to gain after the peak of mating (usually 10-25 April). The decline in weight of adult females in late-May could be due to the inclusion in the sample of hens whose nests had been destroyed. a Difference between winter and spring weights significant at P < 0.05; all other differences, both within and between age and sex groups, significant at P < 0.01.
Interpretation of regional differences in Sage
Grouse body weight is difficult. Although regional differences occur, weight relationships between age and sex classes and seasons are similar; yet absolute differences vary as much as 24% from North Park weights (which were the highest). Lower weights reported may result from regional differences in populations and/or habitat quality. The relationship of habitat to body weight should be investigated in association with survival rates. Weight data from a specific region or population should not be extrapolated to other Sage Grouse populations. The marked seasonal differences in body weights throughout Sage Crouse range hinder the use of weight as a comparative parameter among populations.
SUMMARY
Weights of Sage Grouse from North Park, Colorado are presented. Yearling and adult males and females gained weight during late winter (January-March). Males were heaviest prior to onset of breeding activities, with adults having greater weight losses than yearlings during the breeding period (April-May). Females of both age classes gained weight through the breeding season. Lowest weights for both age classes of males and females occurred in summer and early fall (June-September).
